INTRODUCTION
============

Percutaneous bone cement augmentation procedures including vertebroplasty and kyphoplasty have been performed for painful spinal pathologic fractures such as osteoporotic spinal fractures and other pathologic fractures[@B1]. Effective immediate pain relief, less invasive and less morbidity has enhanced its clinical applications. However, this procedure has also limitations and complications by bone cement leakage and embolism[@B2]. Higher incidence of subsequent fracture is also suspected to be related to these procedures by alteration of stiffness in the procedure vertebra[@B8]. As one of complications following bone cement augmentation for painful osteoporotic spinal fracture, bone cement dislodgement has been rarely reported[@B11][@B12]. With a report of this rare complication, we suggest possible causes of this complication through literatures review.

CASE REPORT
===========

A 73-year-old woman was presented with back and buttock pain following a fall from level ground 1 month ago. She denied the history of medical treatment for osteoporosis. On physical examination, tenderness was noted over the thoraco-lumbar spine. There was no neurological deterioration. On radiological examinations, multi-level height loss of the vertebral body was noted, and there was an intravertebral cleft sign (IVC) at the 11th thoracic spine. Standing and supine cross table lateral radiologic examinations for fracture instability revealed dynamic instability at the fractured lesion. Magnetic resonance images showed signal changes at the fractured vertebra involving mid-column and an IVC ([Fig. 1](#F1){ref-type="fig"}). Dual energy X-ray absorptiometry revealed a bone mineral density T-score -3.4 at the spine. Because of the intractable back pain, which had not been controlled by other conservative treatment, kyphoplasty was performed under diagnosis of osteoporotic spinal fracture with IVC. During the procedure, successful reduction of the fracture was obtained by postural reduction and ballooning. A total of 6 cc polymethylmethacrylate bone cement was injected by bipedicular approach under image intensifier. Postoperative radiographs including CT scan revealed restoration of the fractured vertebra and no cement leakage ([Fig. 2](#F2){ref-type="fig"}). Preoperative Visual Analog Scale (VAS) was 9 and Oswestry Disability Index (ODI) was 78 and both were improved postoperatively to VAS 3 and ODI 25. She discharged without any special event. Six weeks later, she visited our clinics with a recurrence of the back and buttock pain. She stated that her pain was aggravated one week ago without any significant trauma history. Follow-up radiographs showed dislodgement of injected cement through the upper endplate of the 11th thoracic spine and erosion of the lower endplate of the 10th thoracic spine ([Fig. 3](#F3){ref-type="fig"}). Serologic tests done to rule out an infectious condition were normal (WBC 4500; N 4000-10000, ESR 12 mm/h; N 0-20, CRP 0.03 mg/dL; N 0.01-0.47). Staged anterior and posterior fusion was performed. During the anterior surgery through trans-thoracic approach, superiorly migrated bone cement and erosion of the lower endplate of the upper segment was found. After complete removal of bone cement, anterior interbody fusion was performed using mesh cage and autogenous iliac bone. Two weeks later, additional posterior stabilization and posterior fusion was done. Two years postoperatively, the patient was asymptomatic without any episode of metallic failure or subsequent fracture.

DISCUSSION
==========

Bone cement augmentation procedures (CAP) including vertebroplasty and kyphoplasty are attractive procedures for limited cases of painful osteoporotic and malignant spinal fracture[@B1]. Even though there are many advantages including its being less invasive, having less morbidity, and being a relative simple procedure with effective results, these procedures are not free of complications. Moreover, since Kallmes et al.[@B6] presented similar clinical results following conservative treatment for osteoporotic vertebral compression fractures comparing to the bone cement augmentation. This procedure is being faced with challenges regarding its clinical usefulness. In addition, various complications of cement leakage including cement embolism and neurological complications have been reported[@B2]. Besides these complications, some authors suggested that subsequent fractures at the adjacent segment might be related to biomechanical alteration of the affected vertebra by bone cement[@B8]. For these failed CAP, revision surgeries have been reported[@B3][@B13]. Bone cement dislodgement has rarely been reported as one of complications following CAP ([Table 1](#T1){ref-type="table"})[@B9][@B11][@B12]. In these reports, IVC sign and fracture instability were among the common findings, and the authors described the lack of inter-digitation of bone cement into the surrounding trabeculae and thermal damage during the polymeralization as potential factors for dislodgement. Even though dislodgement of bone cement following kyphoplasty has not occurred, aseptic necrosis of the surrounding bone has also been reported[@B9]. The authors described that the total volume of injected bone cement except for the abovementioned factors might be related to aseptic osteonecrosis based on other biomechanical data. Too much bone cement resulted in an insufficient bone cement contact interface by distraction of the fractured vertebra. As these reports revealed, an IVC in osteoporotic spinal fracture is associated with a deteriorated healing process. The presence of IVC is also related to poor surgical results following CAP through recollapse or progressive kyphosis[@B5][@B7][@B10]. However, as Hashidate et al.[@B4] reported in their prospective observation of IVC, disappearance of IVC can be also observed during the follow-ups. And they insisted that observation of IVC on radiographs does not always correlate with a clinical significance. Therefore, in these days, many authors agree that both the presence of IVC and instability at the affected vertebra are significant factors for these complicated osteoporotic spinal fractures. In these aspects, this case might have resulted from misleading application of CAP. Other reported cases causing revision surgery following CAP showed a relative large portion of IVC and dynamic instability on radiographs including this case. Therefore, more attention should be paid to performing the CAP for the complicated osteoporotic spinal fractures with significant IVC and dynamic instability.

Unlike the other reported cases, dislodgement of bone cement occurred through the upper endplate of the affected vertebra. The endplate is known to be the strongest part of the vertebral body. Although we are not able to verify disruption of the endplate through retrospective review of pre- and post-operative radiographs, damage of endplate during intraoperative ballooning might be one of possible mechanisms of upward dislodgement of bone cement.

CONCLUSION
==========

Even though CAP is a simple and effective procedure for management of painful osteoporotic spinal fractures, delayed cement dislodgement can still occur, and this rare complication might be related to IVC, lack of inter-digitation of bone cement with the surrounding trabeculae, and possible damage of endplate during ballooning procedure.
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![Standing (A) and trans-table lateral (B) radiographs show dynamic instability at the fractured site. Low signal within high signal on T2-weighted magnetic resonance images (C) represent the intravertebral cleft consisting of air and fluid components. Arrow indicates the 11th thoracic spine.](jkns-57-367-g001){#F1}

![Postoperative plain radiographs (A) and CT scans (B and C) demonstrate restoration of height of the vertebra body and filled bone cement without significant leakage.](jkns-57-367-g002){#F2}

![Six weeks after kyphoplasty, follow-up radiographs (A) showed upward dislodgement of bone cement and erosion of the lower endplate of upper segment. Staged anterior and posterior fusion was performed as a salvage operation (B).](jkns-57-367-g003){#F3}

###### Summary of the reported cases of bone cement dislodgement following vertebroplasty or kyphoplasty
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